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The purpose of this thesis is to develop an MgO-based catalyst with high activity and 
stability for the production of new hydrocarbon biodiesel by catalytic decarboxylation of 
triglycerides and their derivatives in waste cooking oil. This thesis is composed of 5 
chapters as below. 
Chapter 1, general introduction and literature review related in this field are described. 
Decarboxylation is usually conducted over noble metal-based catalysts (Pd and Pt). 
However, considering the high cost of above noble metals, it is more practical in 
industrial standpoint to develop cheaper catalysts showing similar performance and 
stability. It has been reported that MgO displayed catalytic performance comparable with 
that of a metal catalyst. Nevertheless, MgO exhibits a poor CO2 adsorption capacity due 
to its low surface area and pore volume. 
In chapter 2, effect of support material of MgO is examined. The MgO-based catalysts 
supported on -Al2O3, SiO2, ZrO2 and active carbon were prepared by incipient wetness 
impregnation method and tested in an agitated reactor at 430 C under helium at a flow 
rate 50 mL/min. All catalysts can convert triglycerides into hydrocarbons in diesel 
specification range (C10-C20) via two parallel pathway decarboxylation or subsequent 
cracking reaction. The 10M/SiO2 catalyst was selective toward cracking reaction, 
whereas 10M/AC catalyst showed the highest selectivity to decarboxylation. The 
addition of 10wt% ZrO2 to MgO/AC catalyst increased the yield of hydrocarbon in diesel 
range and also resistant to coke formation on the surface catalyst. 
In chapter 3, the development of MgO catalysts supported on silica with the best CO2 
capture capacities (CaO and ZrO2) is reported. The addition of CaO and/or ZrO2 
exhibited a good catalytic activities, which gave higher CO2 yields and lower total acid 
values than MgO/SiO2 catalyst, due to their higher surface area and pore volume in 
comparison to the monometallic 10M/SiO2 catalyst. 
In chapter 4, the effect of the addition of CaO and ZrO2 on the performance and 
stability of MgO supported on active carbon is studied. The addition of CaO and ZrO2 
significantly improved the catalyst activity and stability. The addition of CaO lead to the 
formation of increased lighter hydrocarbons (C1-C9), whereas the addition of ZrO2 was 
found to increase the yield in diesel fraction for the catalytic decarboxylation of waste 
cooking oil. 
Finally, conclusions of this work and prospects for the future of HiBD and the 
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In bioethanol processing factories, new technologies using steam explosion 
pretreatments are developed to improve ethanol production from cellulose (e.g. sugar 
cane bagasse). However, the wastewater from this step with high chemical oxygen 
demand, high soluble total organic carbon, low pH, strong odor and dark brown color 
causes serious environmental problems. In this regard, anaerobic biological treatments 
are also paid attention as the potential processes. However, the accumulation of volatile 
fatty acids (VFAs) in the high-rate methane fermentation processes often causes an 
operational failure. In many researches the inhibition is assumed on the microbial growth 
stages whilst acceleration of the decay by inhibitory materials is not considered. In this 
study, irreversible inhibition under very high VFAs in decay stage was examined. In 
addition, to evaluate the anaerobic biological degradability of organics in steam 
explosion wastewater generated from bioethanol processing a batch test was conducted 
to elaborate a reaction map. Along with that, the high-rate anaerobic reactors (fixed-bed 
reactor and upward anaerobic sludge blanket reactor) were applied to treat steam 
exposion wastewater in continuous operation. To express the reactor performances and 
biological degradability of the wastewater organics in mathematical manner, a kinetic 
model was developed based on a modification of Anaerobic Digestion Model No. 1 
(ADM1) and Activated Sludge Models (ASMs). On the other hand, due to the 
recalcitrant properties, colored compounds (lignin) can also contribute to the failure of 
biological processes in wastewater treatment plants. Therefore, additional treatments 
with physico-chemical methods (coagulation/flocculation and adsorption) after 
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（Study on the Optimization of the Plastic Waste Recycling 
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とめたものであり、全 6 章で構成されている。 
第 1 章では、研究の背景について論じ、本研究の目的と構成を述べた。 
第 2 章では、廃棄物の輸送システムの最適化に関する既往研究、GIS 解析に関
する既往研究をレビューしたうえで、本研究の位置づけを明確にした。 






第 4 章では、第 3 章で推計した廃プラの発生量を機能単位で、GIS を用いて空
間シミュレーションを実施し、さらに、提案したシステムの環境負荷削減効果を
LCA により現状ケースと比較した改善ケースの GHG 削減効果を評価した。 
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Gully region of Loess Plateau is one of the subtype regions and natural geographical 
units in Loess Plateau. Comparing to other regions in Loess Plateau, although it is full of 
gullies and with serious soil erosion, the broad tableland area is very suitable for 
farming, that also the reason why lots of towns and cities are located there and comes to 
a population dense area. Due to the backward economy and fragile ecology, the 
development of rural area is restrained and even contracted for a long time. As the 
Chinese reforming and opening in 1980s, specially, as the implementation of west 
development strategy, this region experience an unprecedented development with the 
improvement of social productivity, ecological environmental construction and soil and 
water conservation, the long time stagnant situation was changed and come to a rapid 
developing period. 
Since the implementation of construction of new socialist countryside in 2005, this 
region has developed amazingly. However, lack of ecological and sustainable 
development theory as the guideline, lots of areas just pursuit construction speed and the 
convenience of operation, just simply copy the urban construction model, and use 
"modern" high energy consumption high pollution materials, all of these cause the 
separation of rural habitats construction with regional characteristics. Furthermore, the 
environmental and climate suitability of these new residences are low, which cause 
several social problems, such as the further destroy on ecological system, ecological 
service function degradation and a series of ecological and geological disasters.  
"Tableland" village, as the smallest social unit in Loess Plateau, own large amount of 
agricultural population. During the new socialist countryside construction, large numbers 
of residents live in gullies move to tableland under the influence of governmental policy 
and residents’ subjective wishes. The phenomenon of population movement to tableland, 
on the one hand, it caused the disappearance of the slope villages and gully villages; on 
the other hand, it increased ecological pressure of tableland where was densely populated 
originally. Until now, the number of "Tableland" villages is over 75% of total village 
numbers in this region, the ratio of population there is over 85% of total. Therefore, 
during the new socialist countryside construction, how to do the ecological and 
sustainable planning, how to efficiently use and save energy and protection environment, 
and how to improve residents’ productivity conditions and living environment, the 
solutions of these questions is very important to both the development of "Tableland" 
rural habitats and also the ecological development of whole gully regions. 
- 11 -
 Based on the analysis of fragile ecological environment and the aim of achievement of 
the rural habitats’ sustainable development, "Tableland" rural habitats in gully regions of 
Loess Plateau is the research object. With the adoption of ecological and sustainable 
development theory, this research focuses on the methods how to realize the ecological 
and sustainable development, establish the ecological development format, method 
system and optimizing model for the future construction. 
Lots of field investigation and interviews are done in "Tableland" rural habitats in 
different areas of gully regions of Loess Plateau, qualitative research is the mainly used 
and combined with quantitative research. Based on the investigation documents, the 
statistical data, and data from field investigation and interviews, this research analyzes 
the human settlement planning method in "Tableland" rural habitats in a macro level, and 
base on the climate analyses and software simulation, the importance of space layout 
types and characteristics of current new countryside construction is analyzed. Combing 
with the traditional courtyard layout of gully regions in Loess Plateau, the new 
ecological layout method of vernacular dwelling is put forward. Using the theory of full 
life cycle, the energy consumption of different residential buildings in life cycle are 
analyzed in micro level, and the results can be used as bases for further research 
residential buildings Ecological design method of "Tableland" rural habitats. 
The aim of this research is realizing the ecological and sustainable development of 
"Tableland" rural habitats in Loess Plateau. Systematic research is adapting to local 
conditions, and the ecological and sustainable development methods are explored in this 
research. All the results of this research can make up shortages and fill the gap of 
ecological planning in the new countryside construction. This paper hopes to be used as 
the reference for the construction technology and methods in the future ecological and 















第 4 章では、第 3 章のガイドラインに基づき、典型的な農村地域である Qin He 
地域を取り上げ、生態的な受容力の分析に基づき、地域全体の居住人口の再配置
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Public housing has been providing in Thailand for low and middle-income people 
which implemented by the National Housing Authority more than 40 years especially in 
the urban area such as Bangkok. However, the quality of living is still being a skepticism 
condition on how dwellers are satisfied their living based on a physical housing 
characteristic. Therefore, the existing affordable housing program in term of old and new 
development schemes which are operated by the government agency has been addressed 
to investigate and review. The old public housing, Klong Chan Flat Project, in Bangkok 
was analyzed based on Post-Occupancy Evaluation as well as residents’ feedback and 
compared to the new public housing scheme, Buengkum Baan Eur Arthron. 
Gathering information on both projects by questionnaire and field survey was 
analyzed with statistical method approach. 30 variables associated with a dwelling, 
building and community feature, revealed that a residents satisfaction of Klong Chan 
Flat Project could be increased through a size of living area, a cost of management, and 
security of neighborhood as high beta coefficient value. These influenced factors were 
synthesis on specific features; dwelling unit performance analysis with spatial and 
thermal comfort aspects, building management and cost situation in order to create a 
predictive model of building expenditure cost, then the community safety has been 
analyzed to identify a safety system and a risk area with relationship of safety perception 
that can be useful for safety management.  
The results of research provide unique information from which improvements in 
future housing projects could be made. The results of research into the influenced factors 
of case study may assist the project owners and relevant public housing stakeholders to 
prioritize specific actions. This result enables analytical platform of in-depth public 
housing study to identify the ways in improving the quality of life for low-income people 













第３章では、クロンチャン団地（Klong Chan Flat）及び ブンクムバーン Eur 
Arthron（Buengkum Baan Eur Arthron）にてアンケート調査並びに現地調査を
実施し、得られたデータを統計的に処理した。全回答者数は 740 人であった。住
居、建物、コミュニティの特徴に応じて 30 の変数を設定した。 
第４章では、設定した 30 変数によるロジスティック回帰を用いて、Klong Chan 
Flat Project 及び Buengkum Baan Eur Arthron に住む住民の満足度を向上す
るための影響因子を明らか 
にした。Klong Chan Flat Project は老朽化しており、居住スペースの大きさ、
管理費用、近隣の安全性が影響因子として挙げられ、それらについて詳細な分析
を行った。 
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に HVACSIM+(J)、TRANSYS や Energy Plus、HASP 等が国内外で開発されて
おり、近年では国内において空調だけでなく照明・換気・衛生など建物全体のエ




1 点でモデル化されており、室内物理環境の 3 次元分布については考慮されてい
ない。このため、近年では国内外において ES ツール（空調）と CFD 
（Computational Fluid Dynamics）の連成解析に関する研究が多数行われてい
る。 
本研究では、第 1 章として研究の背景と構成を示し、第 2 章では既往の研究の
概要を示す。第 3 章では CFD 解析、第 4 章では本研究で採用する建築物 ES ツ
ール（HVACSIM+(J)と BEST）の概要を示す。第 5 章では、秒単位の詳細な計
算が可能な空調システムシミュレーションツール HVACSIM+(J)と CFD、分単位




















熱・空気・物質移動を予測する CFD の連成解析手法を提案し、3 種類の実物件を
対象とした一連の連成解析を通じて、提案手法の空調設計支援・性能検証ツール
としての有効性を示す研究である。 
第 1 章では、研究背景と目的、概要及び論文の構成を示した。 
第 2 章では、既往研究を整理した上で、本研究の特徴及び新規性を示した。 
第 3 章では、CFD 解析、対流・放射連成解析の概要を示した。 
第 4 章では、既存の ES ツールを類型化して示すと共に、本論文にて取り扱う
HVACSIM+(J)及び BEST の概要を示した。 
第 5 章では、ES ツールと CFD のデータの受け渡しや解析の役割分担を明らか
にした上で、本研究にて採用する CFD をメインとした連成解析の概要、CFD の
ユーザー関数や中間ファイルを活用した連成解析手法を示した。更に BIM の一
元管理の思想に倣い、BEST と CFD の双方でデータを共有するデータ連携手法
を示した。 




第 7 章、第 8 章では、自然換気併用ハイブリッド空調及びセントラル空調が導
入された 2 棟の実在オフィスビルを対象に、BEST と CFD の連成解析を実施し、
実運用（第 7 章はセンサーの設置位置、第 8 章は内部負荷の平面的な偏在等）を
再現した解析を行うことによって、空調設計支援・性能検証ツールとしての有効
性を示した。 
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23.0→30.0 度、TOC が 7.0→19.9 mg/L と悪化した。また、Ni が日本の要監視項
目の基準値を超えていた。しかし、凝集沈殿処理で濁度、色度、COD および PO4-P





の井戸水も日本の中小都市の河川程度で、Cd や Fe、Mn、Ni 等の金属汚染も著
しく飲用には適さない。そこで、下水道整備の事前対策として、水質調査を行い
有機物処理を対象とした分散型水処理施設の設計を行った。Jambangan のし尿
を含めた住宅下水は、20 世帯について、16 m3/日程度、BOD 50 mg/L、SS 50 mg/L
の処理水が得られるような親水施設を備えた合併浄化槽を公園に設置する。
Pabean 魚市場排水は、スクリーンあるいは沈殿槽および流量調整槽を備えた 150 
m3/日程度の接触酸化処理装置を設置する。Tenggilis の河川は、BOD 25～28 




廃棄物処分場場内水の COD 処理を効果的に行うため、COD 成分と既存の排水
処理施設で行われている凝集沈殿処理や活性炭吸着処理等との関係を調べた。廃
棄物および場内水中には有機物以外の COD も含まれているので、バブリングで






能を評価した。メチルアルコールは、4 時間反応後、最大 8.0％が CO2 まで分解
し、ギ酸を始め 5 種類の中間生成物を生じた。DMSO は、最大 18.7％が分解し、
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 2 種類の中間生成物を確認した。これらの分解において、UVR 照射と SSW 照射
の併用および光触媒の効果が認められた。 


































礎研究を行った。さらに、第 6 章では、ラジカル濃度を上げるため、O3 水を用い
て UVR／光触媒／SSW 反応を行い、反応系外における金属や有機物との挙動に
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